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Submission of Microorganism Deposit Receipt 

Applicants submit herewith the deposit receipts for Escherichia coli ToplOF'-pBlueKS- 
/LTS63Y (KCTC 0648BP) and Escherichia coli ToplOF'-pBlueKS-ZLTAl 10/1 12 (KCTC 0649BP), 
submitted at the Korean Collection for Type Cultures on July 27, 1999 for both cultures. Further, 
Applicants hereby declare that subject to paragraph (b) of 37 CFR 1 .808, all restrictions imposed by 
the depositor on the availability to the public of the deposited material will be irrevocably removed 
upon the granting of the patent. 

The Commissioner is hereby authorized to charge any additional fees which may be 
required, or credit any overpayment to Deposit Account No. 07-1853 during the pendency of 
prosecution of this application. A duplicate of this paper is enclosed for the Deposit Account, 
should it be needed. 



Respectfully submitted. 



SQUIRE, SANDERS & DEMPSEY L.L.P. 



Dated: March 15,2002 




801 S. Figueroa Street, 14* Floor 
Los Angeles, CA 90017-5554 
Telephone: (213)689-6533 
Facsimile: (213)623-4581 
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VERSION MARKED TO SHOW CHANGES MADE 

In the Specification 

At page 1, line 4, add the following: 

- CROSS REFERENCE TO OTHER APPLICATIONS 

The present application is filed under 35 U.S.C. 371, and is the U.S. national phase 
application of PCT/KR99/00555, filed on September 15, 1999. 

In the Claims 

10. (Amended) A [process] method for preparing the detoxified and immunologically 
active protein [(mutant LT)] of claim 1 which comprises the steps of culturing a culture of 
recombinant microorganism transformed with an expression vector comprising a DNA encoding 
the [mutant LT] protein and isolating the [recombinant mutant LT] protein fi'om the culture. 

11. (Amended) The [process] method [for preparing the detoxified and immvmologically 
active protein of] according to claim 10, wherein the recombinant microorganism is Escherichia 
coli ToplOF'-pBlueKS-/LTS63Y(KCTC 0648BP) or Escherichia coli ToplOF'-pBlueKS- 
/LTAl 10/1 12(KCTC 0649BP). 

Please also add new claims 14-20. 

14. (New) The protein of claim 1, wherein serine residue at position 63 is substituted with 
tyrosine. 
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15. (New) A nucleic acid encoding the protein of claim 14. 



16. (New) A vector comprising the nucleic acid of claim 15. 



17. (New) A host cell transformed with the vector of claim 16. 



18. (New) The protein of claim 1, wherein glutamic acid residues at positions 1 10 and 
112 are deleted. 



19. (New) A nucleic acid encoding the protein of claim 18. 



20. (New) A vector comprising the nucleic acid of claim 19. 
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SEQUENCE LISTING 

<110> MOGAM BIOTECWOLOGY RESEARCH INSTITUTE 

5 <120> NOVEL DETOX I F I TED MUTANTS OF Escher i ch i a co I i HEAT-LAB I LE 
ENTEROTOXIN 

<130> 2P-03-12 

10 <160> 6 

<170> Kopatentin 1.71 

<210> 1 

15 <211> 52 

<212> DNA 

<213> Artificial Sequence 
<220> 

20 <223> single-stranded nucleotide 



<400> 1 

atatgatgac ggatatgttt ccacttacct tagtttgaga agtgctcact tg 52 

25 

<210> 2 

-<211> 53 

<212> DNA 

30 <213> Artificial Sequence 

<220> 

<223> s i ng I e-st r anded o I i gonuc I eot i de 



35 



<400> 2 

aggcgtatac agccctcacc catatcaggt ttctgcgtta ggtggaatac cat 



<210> 3 

<211> 382 

5 <212> PRT 

<213> Escherichia col i 

<220> 

<221> SIGNAL 
10 <222> (-18).. (-1) 

<400> 3 

Met Lys Asn lie Thr Phe lie Phe Phe lie Leu Leu Ala Ser Pro Leu 
-18 -14 -9 -4 

15 

Tyr Ala Asn Gly Asp Arg Leu Tyr Arg Ala Asp Ser Arg Pro Pro Asp 
2 7 12 

Glu He Lys Arg Ser Gly Gly Leu Met Pro Arg Gly His Asn Glu Tyr 
20 17 22 27 

Phe Asp Arg Gly Thr Gin Met Asn I le Asn Leu Tyr Asp His Ala Arg 
32 37 42 

25 Gly Thr Gin Thr Gly Phe Val Arg Tyr Asp Asp Gly Tyr Val Ser Thr 
47 52 57 62 

Tyr Leu Ser Leu Arg Ser Ala His Leu Ala Gly Gin Ser I le Leu Ser 
67 72 77 

30 

Gly Tyr Ser Thr Tyr Tyr lie Tyr Val I le Ala Thr Ala Pro Asn Met 
82 87 92 

Phe Asn Val Asn Asp Val Leu Gly Val Tyr Ser Pro His Pro Tyr Glu 
35 97 102 107 



Gin Glu Val Ser Ala Leu Gly Gly Me Pro Tyr Ser Gin Me Tyr Gly 
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112 117 122 

Trp Tyr Arg Val Asn Phe Gly Val I le Asp Glu Arg Leu His Arg Asn 
127 132 137 142 

5 

Arg Glu Tyr Arg Asp Arg Tyr Tyr Arg Asn Leu Asn Me Ala Pro Ala 
147 152 157 

Glu Asp Gly Tyr Arg Leu Ala Gly Phe Pro Pro Asp His Gin Ala Trp 
10 162 167 172 

Arg Glu Glu Pro Trp I le His His Ala Pro Gin Gly Cys Gly Asn Ser 
177 182 187 

15 Ser Arg Thr lie Thr Gly Asp Thr Cys Asn Glu Glu Thr Gin Asn Leu 
192 197 202 

Ser Thr He Tyr Leu Arg Glu Tyr Gin Ser Lys Val Lys Arg Gin Me 
207 212 217 222 

20 

Phe Ser Asp Tyr Gin Ser Glu Val Asp I le Tyr Asn Arg I le Arg Asp 
227 232 237 

Glu Leu Met Asn Lys Val Lys Phe Tyr Val Leu Phe Thr Ala Leu Leu 
25 242 247 252 

Ser Ser Leu Cys Ala His Gly Ala Pro Gin Ser I le Thr Glu Leu Cys 
257 262 267 

30 Ser Glu Tyr His Asn Thr Gin I le Tyr Thr I le Asn Asp Lys I le Leu 
272 277 282 

Ser Tyr Thr Glu Ser Met Ala Gly Lys Arg Glu Met Val lie I le Thr 
287 292 297 302 

35 

Phe Lys Ser Gly Ala Thr Phe Gin Val Glu Val Pro Gly Ser Gin His 
307 312 317 



4 



I le Asp Ser Gin Lys Lys Ala I le Glu Arg Met Lys Asp Thr Leu Arg 
322 327 332 

5 I le Thr Tyr Leu Thr Glu Thr Lys lie Asp Lys Leu Cys Val Trp Asn 
337 342 347 



Asn Lys Thr Pro Asn Ser I le Ala Ala lie Ser Met Glu Asn 
352 357 362 
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<210> 4 
15 <211> 1514 
<212> DNA 

<213> Escherichia col i 
<400> 4 

20 ggatccgtgc actctttctt tatcgcttca ctacacattt tatcctcgca tggatgtttt 60 
ataaaaaaca tgattgacat catgttgcat ataggttaaa caaaacaagt ggcgttatct 120 
ttttccggat tgtcttcttg tatgatatat aagttttcct cgaatgaaaa atataacttt 180 

25 

catttttttt attttattag catcgccatt atatgcaaat ggcgacagat tataccgtgc 240 
tgactctaga cccccagatg aaataaaacg ttccggaggt cttatgccca gagggcataa 300 
30 tgagtacttc gatagaggaa ctcaaatgaa tattaatctt tatgatcacg cgagaggaac 360 
acaaaccggc tttgtcagat atgatgacgg atatgtttcc acttacctta gtttgagaag 420 
tgctcactta gcaggacagt ctatattatc aggatattcc acttactata tatatgttat 480 

35 

agcgacagca ccaaatatgt ttaatgttaa tgatgtatta ggcgtataca gccctcaccc 540 



5 



atatgaacag gaggtttctg cgttaggtgg aataccatat tctcagatat atggatggta 600 

tcgtgttaat tttggtgtga ttgatgaacg attacatcgt aacagggaat atagagaccg 660 

5 gtattacaga aatctgaata tagctccggc agaggatggt tacagattag caggtttccc 720 

accggatcac caagcttgga gagaagaacc ctggattcat catgcaccac aaggttgtgg 780 

aaattcatca agaacaatca caggtgatac ttgtaatgag gagacccaga atctgagcac 840 

10 

aatatatctc agggaatatc aatcaaaagt taagaggcag atattttcag actatcagtc 900 

agaggttgac atatataaca gaattcggga tgaattatga ataaagtaaa attttatgtt 960 

15 ttatttacgg cgttactatc ctctctatgt gcacacggag ctcctcagtc tattacagaa 1020 

ctatgttcgg aatatcacaa cacacaaata tatacgataa atgacaagat actatcatat 1080 

acggaatcga tggcaggcaa aagagaaatg gttatcatta catttaagag cggcgcaaca 1140 

20 

tttcaggtcg aagtcccggg cagtcaacat atagactccc aaaaaaaagc cattgaaagg 1200 

atgaaggaca cattaagaat cacatatctg accgagacca aaattgataa attatgtgta 1260 

25 tggaataata aaacccccaa ttcaattgcg gcaatcagta tggaaaacta gtttgcttta 1320 

aaagcatgtc taatgctagg aacctatata acaactactg tacttatact aatgagcctt 1380 

atgctgcatt tgaaaaggcg gtagaggatg caataccgat ccttaaactg taacactata 1440 

30 

acagcttcca ctacagggag ctgttatagc aaacagaaaa aactaagcta ggctggaggg 1500 

gcaagcttgg atcc 1514 

<210> 5 
<211> 380 
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<212> PRT 

<213> Escher ichia col i 

<220> 
5 <221> SIGNAL 

<222> (-18).. (-1) 

<400> 5 

Met Lys Asn I le Thr Phe I le Phe Phe I le Leu Leu Ala Ser Pro Leu 
10 -18 -14 -9 -4 

Tyr Ala Asn Gly Asp Arg Leu Tyr Arg Ala Asp Ser Arg Pro Pro Asp 
2 7 12 

15 Glu lie Lys Arg Ser Gly Gly Leu Met Pro Arg Gly His Asn Glu Tyr 
17 22 27 

Phe Asp Arg Gly Thr Gin Met Asn I le Asn Leu Tyr Asp His Ala Arg 
32 37 42 

20 

Gly Thr Gin Thr Gly Phe Val Arg Tyr Asp Asp Gly Tyr Val Ser Thr 
47 52 57 62 

Ser Leu Ser Leu Arg Ser Ala His Leu Ala Gly Gin Ser lie Leu Ser 
2 5 67 72 77 

Gly Tyr Ser Thr Tyr Tyr lie Tyr Val lie Ala Thr Ala Pro Asn Met 
82 87 92 

30 Phe Asn Val Asn Asp Val Leu Gly Val Tyr Ser Pro His Pro Tyr Gin 
97 102 107 

Val Ser Ala Leu Gly Gly Me Pro Tyr Ser Gin He Tyr Gly Trp Tyr 
112 117 122 

35 

Arg Val Asn Phe Gly Val I le Asp Glu Arg Leu His Arg Asn Arg Glu 
127 132 137 142 
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Tyr Arg Asp Arg Tyr Tyr Arg Asn Leu Asn I le Ala Pro Ala Glu Asp 
147 152 157 

5 Gly Tyr Arg Leu Ala Gly Phe Pro Pro Asp His Gin Ala Trp Arg Glu 
162 167 172 

Glu Pro Trp I le His His Ala Pro Gin Gly Cys Gly Asn Ser Ser Arg 
177 182 187 

10 

Thr I le Thr Gly Asp Thr Cys Asn Glu Glu Thr Gin Asn Leu Ser Thr 
192 197 202 

I le Tyr Leu Arg Glu Tyr Gin Ser Lys Val Lys Arg Gin I le Phe Ser 
15 207 212 217 222 

Asp Tyr Gin Ser Glu Val Asp lie Tyr Asn Arg lie Arg Asp Glu Leu 
227 232 237 

20 Met Asn Lys Val Lys Phe Tyr Val Leu Phe Thr Ala Leu Leu Ser Ser 
242 247 252 



25 



Leu Cys Ala His Gly Ala Pro Gin Ser Me Thr Glu Leu Cys Ser Glu 
257 262 267 

Tyr His Asn Thr Gin I le Tyr Thr I le Asn Asp Lys Me Leu Ser Tyr 
272 277 282 



Thr Glu Ser Met Ala Gly Lys Arg Glu Met Val Me lie Thr Phe Lys 
3 0 287 292 297 302 



Ser Gly Ala Thr Phe Gin Val Glu Val Pro Gly Ser Gin His I le Asp 
307 312 317 

35 Ser Gin Lys Lys Ala Me Glu Arg Met Lys Asp Thr Leu Arg I le Thr 
322 327 332 
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Tyr Leu Thr 6lu Thr Lys lie Asp Lys Leu Cys Val Trp Asn Asn Lys 
337 342 347 

Thr Pro Asn Ser I le Ala Ala I le Ser Met Glu Asn 
352 357 362 

<210> 6 
<211> 1508 
<212> DNA 

<213> Escher ichia col i 
<400> 6 

ggatccgtgc actctttctt tatcgcttca ctacacattt tatcctcgca tggatgtttt 
ataaaaaaca tgattgacat catgttgcat ataggttaaa caaaacaagt ggcgttatct 
ttttccggat tgtcttcttg tatgatatat aagttttcct cgaatgaaaa atataacttt 
catttttttt attttattag catcgccatt atatgcaaat ggcgacagat tataccgtgc 
tgactctaga cccccagatg aaataaaacg ttccggaggt cttatgccca gagggcataa 
tgagtacttc gatagaggaa ctcaaatgaa tattaatctt tatgatcacg cgagaggaac 
acaaaccggc tttgtcagat atgatgacgg atatgtttcc acttctctta gtttgagaag 
tgctcactta gcaggacagt ctatattatc aggatattcc acttactata tatatgttat 
agcgacagca ccaaatatgt ttaatgttaa tgatgtatta ggcgtataca gccctcaccc 
atatcaggtt tctgcgttag gtggaatacc atattctcag atatatggat ggtatcgtgt 
taattttggt gtgattgatg aacgattaca tcgtaacagg gaatatagag accggtatta 
cagaaatctg aatatagctc cggcagagga tggttacaga ttagcaggtt tcccaccgga 



tcaccaagct tggagagaag aaccctggat 

atcaagaaca atcacaggtg atacttgtaa 

5 tctcagggaa tatcaatcaa aagttaagag 

tgacatatat aacagaattc gggatgaatt 

acggcgttac tatcctctct atgtgcacac 

10 

tcggaatatc acaacacaca aatatatacg 

tcgatggcag gcaaaagaga aatggttatc 

15 gtcgaagtcc cgggcagtca acatatagac 

gacacattaa gaatcacata tctgaccgag 

aataaaaccc ccaattcaat tgcggcaatc 

20 

tgtctaatgc taggaaccta tataacaact 

catttgaaaa ggcggtagag gatgcaatac 

25 tccactacag ggagctgtta tagcaaacag 
ttggatcc 
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tcatcatgca ccacaaggtt gtggaaattc 780 

tgaggagacc cagaatctga gcacaatata 840 

gcagatattt tcagactatc agtcagaggt 900 

atgaataaag taaaatttta tgttttattt 960 

ggagctcctc agtctattac agaactatgt 1020 

ataaatgaca agatactatc atatacggaa 1080 

attacattta agagcggcgc aacatttcag 1140 

tcccaaaaaa aagccattga aaggatgaag 1200 

accaaaattg ataaattatg tgtatggaat 1260 

agtatggaaa actagtttgc tttaaaagca 1320 

actgtactta tactaatgag ccttatgctg 1380 

cgatccttaa actgtaacac tataacagct 1440 

aaaaaactaa gctaggctgg aggggcaagc 1500 
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SUDATSST THZATY OK THE (NTBRMA-nONAJL ft8COCT«TtON Of THB ^SPOSTT 
OF MMOORGAhOSMS FOR THE MVOSS OT PATIKT Pi«OCBOimfi 



INTERNATIONAL FORM 

RECEIPT m THE CASE OF AN ORIGINAL DEPOSIT 

issued pursuant to Rule 7.1 
TOt ^fogam Buxechnoiio^ Heseaich InstitutB 
Repuliic of Korea 



I . IDENTinGATION OF THE MICROORGANISM 


UientificaciDn reference given by the 
DEPOSITOR: 

TaplttP'--tiBIixeKSVtTSfi3y 


Accession number given by [he 
INTERNATIONAL DEPOSITARY 
AUTHORTTY: 

fCCTC P64SBP 



D. SCflEKTlFTG DESCRnniON AND/OR PROPOSED TAXONOMIC DESIGNATION 



The microorganism identified under ! above was accompanied by: 

I X 1 a scienttfic cfeschpsioa 

[ J a proposed Caxononuc designation 

(Mark with a cress whiere appliatbte) 



B. RBOIPT AND AOrEPTANCZ 



This Intemationai Oepoaitaiy Auchohcy accepts the iBiomiganlsni tdentiiied under I abbyep 
which was receivedl by it on Jul 27 1999. 



IV. RECEIPT OF REQUEST FOR CONVERSION 



The microorganism identified under I above was received by this Intemationai Depositary 
Authority on and a request to convert die original deposit to a deposit 

under the Budapest Treaty was received by h on 



V, INTERNATIONAL DEPOSITARY AUTHORITY 



Name: Korean Cplloctlon f or Typd' C>iitltres 



Addresis: Korea Research Insticute of 
Bioscience and Siotechnoibgy 
(KRIBB) 

«62» Oun-dong. Yusong~ku» 
Ta^bn 305-333. 
RepubUc of Korea 



Stgnasiireis) of personCs) having the power 
to represent the btemation&l Depositary 
Authority of authorized offsciails): 




BAE. Kyung Sook. pinector 
Da^* Alls 02 1999 



BUDATSSr TREATY ON THB WTBRKATIONAL RBCOCNTnON OF TKB OCFQSjT 

or MSoauiAmha rott ths rvwo&B or fatskt pnocsouM 



CNTERNATIONAL FORM 

RECEIPT IN THE CASE OF AN ORIGINAJL DEPOSIT 

issued pursuanL la ftiile 7.1 

TO Moeam BiotBchndogy Research InstiQi&e 

iGAl, ftjjung-ri Koosung-myuiv Yongirrsi, Xyonggi-tto 
Republic cf Korea 



[ . IDCNTTFICATION OF THE MICROOReANISM 



tdendficanon reference given by the 
DEPOSrrOR: 


Accession number given by the 
INTERNATIONAL DEPOSITARY 
AUTHGRrrY: 


£tehmichMa eaU 

ToplOF'-9Bi«ueKS'A<T^ 110/112 . 


KCTC 0649BP 



n. SOENTTFIC OESCRIPnOt^ ANIVOR PROPOSED TAXONQMIC nESIGNATTON 



The microarganism Idfixuiiled under t above was accompanied by: 

[ X ] a scientific deacnpuon 

i ) a proposed taxonomic designation 

(Marie with a cuoss where appiicable) 

m. RECEIPT AND ACCEPTANCfi 



This Intemational Depositaiy Authority accepts the microorganism identified under I above, 
which was received by ii on Jul 27 1999. 

IV. RBCaeiPT OF REQUEST FOR CONVERSION 



The microorganism Idenciiied under 1 above was received by this InccmationaJ EJepbaitary 
Authority on and a reiqucst lo cony;eit tte original deposit co a deposit 

under the Budapest Treaty was received by it on 



V. INTTERNATIONAL DEIOSITARY AUTHORITY 



Name: Korean Collection for Type Cultures 


Signattjre(s) of person(s) having the power 
to reoresent the IniemationaJ Depositary 
Authority of authorized ofikialCs): 


Address: Korea Research Institute ot 




Bioscience and Bioceehnolosy 


(KRIBB) 


^2, Oun--dong. Yusdng-icii, 




Tacion 3GS-33i 


oAE. Kyiing Sook, Direccor 


Republic of Korea 


Date: A or 02 1999 



